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(57)Abstract: 

PROBLEM TO BE SOLVED: To limit the region, which is to 
be trimmed, to the narrow region in the vicinity of a wiring 
pole by trimming the pole tip region using an ion beam 
milling and forming a groove in a second shield layer which 
is located adjacent to the region above. 
GCLuTiON: An upper pole layer 214 is deposited on a 
highly saturated magnetic flux density layer and an ion 
trimming is conducted to trim the pole tip section to form a 
vertical side wall. A protective layer 206 has a function to 
form a pedestal section 216, which is the extension section 
of a lower pole, during the ion etching. By using the layer 
206, grooves 209/21 1 and the like are formed on the second 
shield layer which is located adjacent to the pole tip region. 
These grooves prevent the magnetic flux to go over the 

width of the pole tip section element and to extend toward a second shield layer 204. Having 
constructed this structure, a side writing is reduced and the offtrack performance is improved 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which is the manufacture approach of the compound-die thin film magnetic head 
equipped with the induction type write-in converter equipped with the write-in pole structure of having a 
bottom pole layer and a top pole layer, and the magnetic-reluctance sensor, and puts the 1st magnetic 
shielding on a substrate, In order to protect the field of said 2nd magnetic-shielding layer for a protective 
layer from said write-in pole structure the process which puts the 2nd magnetic-shielding layer which 
functions as the bottom pole of said write-in pole structure, and on said 2nd magnetic-shielding layer, And 
the manufacture approach of the compound-die thin film magnetic head characterized by having the process 
formed in the pattern for forming a slot in the both sides of the pedestal section which supports said write-in 
pole structure, and said pedestal section. 

[Claim 2] The approach according to claim 1 characterized by including the process which puts a top pole 
layer on said 2nd magnetic-shielding layer, and the process which irradiates an ion beam at said top pole 
layer in order to form so that said pedestal section may be extended in said 2nd magnetic-shielding layer. 
[Claim 3] The approach according to claim 1 that said magnetic-reluctance sensor is characterized by being 
in any of an anisotropy magnetic resistance element, a spin bulb component, or a huge magnetic resistance 
element. 

[Claim 4] The approach according to claim 1 characterized by said protective layer being nonmagnetic. 
[Claim 5] The approach according to claim 1 characterized by said protective layer consisting of thin Ta 
film (100 to 300 A), 20aluminum3 film (5000 to 15000 A), and thick Ta fihn (2000 to 10000 A) 
fundamentally. 

[Claim 6] The approach according to claim 1 characterized by said protective layer consisting of a non- 
magnetic material like Si02, Si3N4, and TaW and Cr fundamentally. 

[Claim 7] The approach according to claim 1 characterized by forming the pattern of said protective layer 
by the etchback technique. 

[Claim 81 The approach afrording to claim 1 charactori^cu by forming the pattem of said protective layer 
by the lift-off technique. 

[Claim 9] The approach according to claim 2 that said process which irradiates said ion beam is 
characterized by being the combination of Ar ion beam milling process and an Ar/CHF3 reactivity ion beam 
milling process. 

[Claim 10] It is the manufacture approach of the compound-die thin film magnetic head of having the 
induction type write-in converter which has the write-in pole structure equipped with the 1st pole and the 
2nd pole which have the 1st pole point and the 2nd pole point for demarcating a write-in gap, respectively, 
and a magnetic-reluctance sensor. The process which forms the 2nd magnetic-shielding layer which 
functions as the 1st magnetic-shielding layer and said 1st pole, It consists of a process which forms a 
magnetic-reluctance sensor between said 1st magnetic-shielding layers and said 2nd magnetic-shielding 
layers. The process which the process which forms said magnetic-reluctance sensor puts on the pattem 
which forms a protection window for a protective layer on said 2nd magnetic-shielding layer, The process 
which forms a pole point on said protection window, and an ion beam are irradiated. The process which 
carries out trimming processing of the field of said pole point in order to adjoin said pole point and to form a 
slot in said 2nd shielding layer, The manufacture approach of the compound-die thin film magnetic head 
characterized by having the process which forms the coil assembly insulated after formation of said pole 
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point, and the process which forms the magnetic York structure. 

[Claim 1 1] The approach according to claim 10 that said magnetic-reluctance sensor for read-out is 
characterized by being in any of an anisotropy magnetic resistance element, a spin bulb component, or a 
huge magnetic resistance element. 

[Claim 12] The approach according to claim 10 characterized by said protective layer being nonmagnetic. 
[Claim 13] The approach according to claim 10 characterized by said protective layer consisting of thin Ta 
film (100 to 300 A), 20aluminum3 film (5000 to 15000 A), and thick Ta fihn (2000 to 10000 A). 
[Claim 14] The approach according to claim 10 characterized by forming said protection window by the 
etchback technique. 

[Claim 15] The approach according to claim 10 characterized by forming said protection window by the lift- 
off technique. 

[Claim 16] The approach according to claim 10 characterized by forming said pole point on said protection 
window before forming said insulated coil assembly. 

[Claim 17] The approach according to claim 10 characterized by forming said coil assembly as a monolayer 
coil. 

[Claim 18] The approach according to claim 10 characterized by forming said coil assembly as a multilayer 
coil. 

[Claim 19] The approach according to claim 10 that the process which irradiates said ion beam is 
characterized by being the combination of Ar ion beam milling process and an Ar/CHF3 reactivity ion beam 
milling process. 

[Claim 20] The approach according to claim 10 characterized by forming said magnetic York after 
formation of said insulated coil assembly. 

[Claim 21] The process which is the approach of manufacturing the magnetoresistive head structure which 
has arranged the magnetic-reluctance read-out head component between the 1st shielding layer and the 2nd 
shielding layer, and forms a protective layer on said 2nd shielding layer at the pattern which forms a 
protection window, The process which forms the insulated coil assembly, and the magnetic York structure, 
The process which forms the pole point in the field on said window, The manufacture approach of the 
magnetoresistive head structure characterized by including the process which irradiates an ion beam in order 
to trim the field of said pole point, to adjoin said pole point and to form a slot in said 2nd shielding layer. 
[Claim 22] It is the compound-die thin film magnetic head which has induction type write-in structure and a 
magnetic-reluctance sensor. A nonmagnetic substrate, The 1st shielding layer put on said substrate, and the 
2nd shielding / pole layer which functions as the 1st pole of said induction type write-in structure, The 
protective layer on said 2nd shielding / pole layer which has the pattern which exposes a window in order to 
form the pedestal section which supports said induction type write-in structure, The compound-die thin film 
magnetoresistive head characterized by having the slot of said 2nd shielding / pole layer and the 2nd pole 
layer on said window, and said 2nd shielding / pole layer for demarcating the pedestal section formed in the 
bottom of said induction t>*pc wi iie-lu siructure, and said pedestal. 

[Claim 23] The compound-die thin film magnetoresistive head according to claim 22 to which said 
magnetic-reluctance sensor is characterized by being in any of an anisotropy magnetic resistance element, a 
spin bulb component, or a huge magnetic resistance element. 

[Claim 24] The compound-die thin film magnetoresistive head according to claim 22 characterized by said 
protective layer being nonmagnetic. 

[Claim 25] The compound-die thin film magnetoresistive head according to claim 22 characterized by said 
protective layer consisting of thin Ta film (100 to 300 A), 20aluminum3 film (5000 to 15000 A), and thick 
Ta film (2000 to 1 0000 A) fimdamentally . 

[Claim 26] The compound-die thin film magnetoresistive head according to claim 22 characterized by said 
protective layer consisting of a non-magnetic material like Si02, Si3N4, and TaW and Cr fundamentally. 
[Claim 27] It is the compound-die thin film magnetic head equipped with the induction type write-in 
structure of having the top pole and the bottom pole, and a magnetic-reluctance sensor, A nonmagnetic 
substrate, The 1st shielding layer put on said substrate, and the 2nd shielding layer which functions as said 
bottom pole of said induction type write-in structure, The magnetic-reluctance read-out component put 
between said 1st shielding layers and said 2nd shielding layers, The compound-die thin film 
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magnetoresistive head characterized by having the pole point field relevant to said top pole and said bottom 
pole, a write-in gap, an additional write-in gap, and the protective layer that makes the gestalt of the window 
which demarcates the slot formed in said 2nd shielding layer. 



[Translation done.] 
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, * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the trimming processing approach for adjusting the top 
pole and the bottom pole in a write-in gap of the induction type write head on wafer level which made min 
especially effect of the engine performance on a read-out sensor about the compound-die thin film magnetic 
head incorporating the magnetic-reluctance (MR) sensor which reads the data recorded as the induction type 
(inductive) head for writing in data. 

[Description of the Prior Art] A personal computer stores data in the hard disk drive which consists of 1 
which stores data, or two or more magnetic disks. Data are written in a disk by a certain read-out/write head, 
or are read to every one both sides of the disk of one sheet. The consistency of the data which can be stored 
in the disk of predetermined size is decided by these read-out/write heads. Manufacture of this head is more 
difficult than manufacture of a disk including various strict thin film covering processes and patterning 
processes, and cost increases. The trend of computer industry is in the inclination which is going to enlarge 
the number of bits per unit area, and is going to make a consistency higher. It is in the inclination which 
makes a data rate high with this inclination in current. In a disk drive, 1 of binary system or 0 is decided 
according to the direction of the field recorded on the surface of a disk, and a data bit is stored magnetically. 
Read-out/write head reads data by switching the field in a predetermined area by detecting the direction of 
the field which wrote data in the disk and was recorded on it. The conventional read-out/write head perform 
the both sides of a write-in fimction and a read-out fimction with one induction type (inductive) head. A 
field is guided in a conversion gap and information is written in a magnetic disk using an electric induction 
coil. The same coil is used in the case of read-out mode, and the field recorded on the disk is detected. The 
trouble in an induction type head is a point that the number of tums of a coil required in order to detect a 
read-out signal increase. If there are many number of tums of a coil, the head response time will become 
long, therefore a data rate will fall remarkably. A read pulse signal becomes narrower, the noise which is not 
desirable comes to occur, therefore processing becomes much more difficult as the area which stores a data 
bit by the demand of a writp-in higher ccnsistcrxcy oiiu smaller disk size becomes small. Now, the magnetic- 
reluctance (MR) sensor component is used in order to read the recorded magnetic signal. When a field is 
impressed and MR sensor changes magnetization of MR component, it measures change of resistance. It is 
used for this MR component any of the anisotropy MR (AMR) effectiveness, the spin bulb (SV) 
effectiveness, or the huge magnetic-reluctance (OMR) effectiveness they are, and it operates. Although it is 
used in order that an MR head may read data by measuring change of resistance, the writing of data must 
still be performed with an induction type head. Therefore, the "compound-die" head structure where read- 
out/write head has the both sides of the induction type write head and MR read-out head is used. The AMR 
component is equipped with three layers, i.e., MR sensor layer which it becomes fi-om a permalloy (NiFe), a 
tantalum spacer layer, and a NiFe alloy soft magnetism adjacent layer (SAL) with the structure of a 
compound-die AMR head. SAL has resistance higher than MR sensor layer of low resistance, and gives the 
extemal bias which improves the linearity of a response. MR sensor is connected to an external read-out 
circuit by the lead for interconnect of ttie three-layer sandwich structure of Ta/Au/Ta, and the width of face 
of an active MR sensing field demarcates the read-out width of recording track. NiFe shielding is prepared 
in the surroundings of MR component, and it is made for suspension magnetic flux and the magnetic flux 
fi-om an adjoining truck not to have a bad influence on MR sensor. Between shielding, it shows around so 
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that magnetic flux may face to MR sensor. This shielding is isolated from MR component and the 
interconnect section with a dielectric thin film like an aluminum oxide with a thickness of 3 00-2000 A 
decided according to linearity recording density. The write head which consists of a coil, a copper write-in 
gap, and the copper magnetic York structure is formed on a read-out head. The 2nd shielding of MR 
component functions also as the bottom pole (PI) of the write head. If it explains in full detail, a thin film 
transducer will be equipped with the bottom pole layer PI and the top pole layer P2 which were made from 
a permalloy or other high magnetic-moment soft magnetic materials. It is combined by the back closure and 
these pole layers complete a magnetic path. A nonmagnetic conversion gap is formed in the opposite side of 
a back closure at the pole point which is an extension of the bottom pole layer PI and the top pole layer P2. 
Between both pole layers, the electric coil of 1 isolated with the insulating material or 2 or more layers is 
formed. Change of the magnetization showing the data bit recorded on the magnetic disk to which change of 
magnetic flux arises in magnetic York (P1/P2) in a conversion gap, and this moves near by change of the 
current supplied to said coil is produced. On the contrary, change of the magnetic flux showing the data bit 
on a nearby magnetic disk is read by MR component, and is processed by the read-out circuit. The engine 
performance of the induction type write head is partially decided by precision of adjustment between a top 
pole point (PI) and a bottom pole point (P2). The property of the fringe magnetic field in magnetic field 
strength and a conversion gap like inclination is decided by this adjustment. It is important that both the pole 
point has the same width of face so that magnetic-flux leakage may become min. Conventionally, 
adjustment of a pole point has been made according to the trimming process of the pole in the manufacture 
phase of an induction type thin film head. The process which manufactures the conventional thin film 
magnetic head using the top pole as a self-align mask for trimming the bottom pole partially on U.S. Pat. 
No. 5,578,342 specifications is indicated. York and the pole point field which it is going to trim have 
decisive adjustment in the York field. There is nothing and it is processed in the pole point field containing 
a conversion gap according to the photolithography process according to individual which became 
independent so that important adjustment might be maintained. First, the bottom pole PI is put on width of 
face larger than the width of face of the request in a final product on a substrate. Next, the insulating layer 
which forms a conversion gap is put on PI . The top pole P2 is put on an insulating layer after covering of 
the coil assembly surrounded by the insulator. The pole point structure where it does not have consistency is 
adjusted using the ingredient removal approach like ion milling. Ion milling is processing which is made to 
**** high energy ion on a front face, and removes the disconformity part of a pole point. With the 
photoresist mask for protection, a part of insulating layer in the top pole and a conversion gap is shielded. 
The target structure is the adjusted pole point structure. However, the precision of final pole point structure 
is restricted by the self-mask of the top pole PI in the case of ion milling in fact. Although said approach 
improves by trying more precise masking, if especially the structure of a head becomes small, a satisfactory 
result still will not be obtained. As mentioned above, compound-die MR structure has combined a magnetic- 
reluctance (MR) read-out head and the separate write heaH. MR. layer is fastened bctvvccn the uuLluhi 
smeidmg layer SI and the bottom shielding layer S2. With this structure, the bottom shielding layer S2 of an 
MR head is used as the bottom pole PI of the write head. The trouble of the existing MR head of this form 
is a point produced when the big side fiinge magnetic field resulting from the leakage flux to the part of the 
bottom pole PI with which the write head is prolonged exceeding desired adjustment from the top pole P2 is 
writing. This side fiinge magnetic field restricts track density by restricting the possible minimum width of 
recording track. When the truck written in by such the write head is read by MR component of a read-out 
head, the off-track engine performance falls for interference with an adjoining truck. The compound-die MR 
head which has the side attachment wall adjusted perpendicularly is indicated by U.S. Pat. No. 5,438,747 in 
order to make a side fiinge magnetic field into min and to improve the off-track engine performance. The 
piece PI of the bottom pole which has the 2nd shielding layer S2 of a read-out head has the pedestal-like 
pole point of a short dimension. The pedestal-like pole point of the die length of the gap layer G short to 
about 2 times minimizes side writing the optimal, and improves the off-track engine performance. The 
bottom pole point structure of the write head is formed of the ion beam milling which uses top pole point 
structure as a mask. Ion beam milling is performed at a certain include angle to the side attachment wall of 
top pole point structure, and, thereby, a side-attachment-wall part carries out adjustment milling of the 
bottom pole point structure to top pole point structure. In ion beam milling, the 1 st beam can mainly 
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perform cutting and cleaning treatment of a certain extent, and the beam which had two include angles in 
coincidence continuously [ so that the reattachment of the waste which the 2nd beam produced mainly by 
said cutting may be cleaned ] can be used. In the another example, one ion beam with a certain include angle 
can be used, on condition that the include angle is in the specific range. On the U.S. Pat No. 5,438,747 
specifications, pole trimming structure is performed after formation of magnetic York (the P2 demarcating 
method). In order to perform this, it is required to have conquered the operation of the topography 
(topography) of a coil and insulator structure on the both sides of a photoresist process and an ion milling 
process. The option mdicated by the U.S. Pat. No. 5,452,164 specification has tiie in general flat structure of 
a device, and when the pattern formation process which followed and was excellent for the narrow truck is 
acquired, it is the approach (the PI demarcating method) of forming pole trim structure immediately after 
PI processing process. In order to use a photoresist pattern as a hard surface mask blank and to remove the 
both sides of a top pole point and the pedestal-like structure in bottom shielding, ion milling was required of 
this approach. In order to obtain the off-track engine performance superior to that at the time of performing 
the magnetic-recording medium writing of high density record, and tiie outstanding nonlinear transition shift 
(NLTS) engine performance, perfect pole trimming structure is required. The important trouble in pole 
TOMINGU of MR structure of the conventional technique is interruption (intrusion) to the S2/P1 layer by 
the ion milling process. By any approach given in U.S. Pat. No. 5,438,747 and No. 5,452,164 both 
specifications, S2/P1 layer is damaged for the trimming by ion milling, and in case this is MR read-out, the 
instability by writing is produced. 

[Problem(s) to be Solved by the Invention] The pxupose of this invention is by having the pole point (P2 
demarcation) adjusted perpendicularly and the bottom shielding layer of uniform thickness after the York 
formation to offer the MR head structure of reducing side writing and realizing high track density. Another 
purpose of this invention is by having the pole point (P2 demarcation) adjusted perpendicularly and the 
bottom shielding layer of imiform thickness after the York formation to offer the approach of manufacturing 
the MR head structure of reducing side writing and realizing high track density. Still more nearly another 
purpose of this invention is offering the MR head structure of reducing side writing and realizing high track 
density by having the pole point (PI demarcation) adjusted perpendicularly and the bottom shielding layer 
of uniform thickness before formation of a coil and an insulator layer after PI pole processing. Still more 
nearly another purpose of this invention is to offer the approach for protecting a bottom shielding layer fi-om 
interruption by the ion milling process used in order to make consistency have perpendicularly and to form a 
pole point. 

[Means for Solving the Problem] this invention - an induction type write-in converter and a magnetic- 
reluctance (MR) sensor ~ having - or [ any of AMR, SV, or a OMR sensor ] - fi-om ~ becoming MR read- 
out component should be caught between tiie 1st shielding layer SI and the 2nd shielding layers S2/P1 - PI 
offers the manufacture approach of the compoxmd-die thin film magnetic head which fimctions as the 
bottom pole of said induction type-conversion mpcbine. According to this invention, a prolccuvc layer is pui 
on the pattern which forms a window on Pshielding layer S2-/1 . A pole point field is formed on a window. 
A pole point field is trimmed using ion beam milling, and a slot is formed in the 2nd shielding layer S2 
which adjoins a pole point field as a result. Said thin film magnetic-head structure is supported by the 
nonmagnetic substrate. The advantage of this invention is a point that the damage to S2/P1 serves as min, as 
effect which it is limited to a narrow field with the field near the write-in pole by which trinmiing is carried 
out, MR read-out sensor is appropriately shielded, and the write-in process of an induction type has on the 
read-out engine performance is made into min. Another advantage of this invention is a point that side 
writing decreases according to the structure, the off-track engine performance and the induction write-in 
engine performance are improved, and high density magnetic recording can be realized. 
[Embodiment of the Invention] In drawing 10 , the read-out head formed on the substrate has the MR 
component 100 pinched between the 1st shielding (SI) layer 102 and the 2nd shielding (S2) layer 104. MR 
read-out component consists of a sensing element, a magnetic-domain stabilization layer, and a bias layer, 
and a sensing element is formed by any of AMR, AV, or a GMR ingredient. A magnetic-domain 
stabilization layer is used in order to control a Barkhausen noise. A bias layer secures a sensor component 
operating in a linearity field, and having optimum sensitivity. The 2nd shielding (S2) layer 104 of a read-out 
head fiinctions also as the bottom pole PI of the write head. The induction type write head has bottom pole 
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PI layer and top pole P two-layer 106. The insulating write-in conversion gap layer 108 is pinched between 
PI layer and P two-layer. Magnetic flux is prolonged toward the 2nd shielding layer S2 exceeding the width 
of face of the pole tip element PI with the big width of face which exceeds the flanks 1 14 and 116 of a pole 
point field of 104 two-layer [ S ] the 2nd This magnetic flux produces the side writing in which 

the off-track engine performance is reduced. In fact, this problem carries out ion milling of one near 2nd 
shielding layer of a write-in gap, and is solved by forming the pedestal section which is an extension of the 
piece PI of the bottom pole. The width of face of the 2nd shielding layer S2 is chosen so that MR 
component may be shielded. In fact, the 2nd shielding layer S2 becomes the form which inclined when 
forming pole trim structure in the case of the ion milling which forms the pedestal section. Since the shadow 
of the pole P2 is made, S2/P1 inclines and it becomes thin in the outside fields 1 18 and 120 distant fi-om the 
write-in pole. Since thin structure reduces the effectiveness of shielding in an outside field, this is not 
desirable. Flat structure as shown in the broken line of drawing 10 is ideal. 

The suitable approach of manufacture approach (P9B) this invention of magnetic-reluctance (MR) head 
structure is forming P2 demarcation write-in structure. With the write-in structure of P2 demarcation mold, 
write-in pole structure is formed a coil layer, an insulator, and after P2. Another example of this invention is 
related with PI demarcation write-in structure. With the write-in structure of PI demarcation form, write-in 
pole structure is formed before a coil layer, an insulator, and P2. The high saturation-magnetic-flux-density 
layer (high Bsat layer) in bottom P2 point and the upper part of pedestal-like structure is prepared near the 
write-in gap. A high saturation-magnetic-flux-density layer is a high magnetic-moment soft magnetism 
metal, and can be built with nickel 100-XFeX (X= 35, 45, 55), CoZrX (X=Ta, Cr, Ru, Rh), and FeNX 
(X=aluminum, Ta, Rh). Drawing 1 and drawing 2 explain the 1st example in the P2 demarcating method to 
a detail the 1st ~ shielding SI layer 200 is prepared and a sensing element 202 and the lead connection 205 
of a pair are put on it ( drawing 1 A). MR read-out component consists of a sensing element, a magnetic- 
domain stabilization layer, and a bias layer, and said sensing element consists of any of AMR, SV, and a 
GMR ingredient they are. 204 is put on MR component two-layer [ S ] the 2nd ******** ( drawing 1 B). 
therefore, MR component - the 1st - shielding SI layer 200 and the 2nd - it is arranged between shielding 
S two-layer 204, and the 1 st read-out gap 201 and the 2nd read-out gap 203 are isolated fi-om both shielding. 
Since the 2nd shielding layer 204 functions as a piece PI of the bottom pole of the write head, it is displayed 
as SI /PI . The 2nd shielding ingredient is formed from the double layer structure of a permalloy or a 
permalloy, and high saturation-magnetic-flux-density soft magnetic materials. A protective layer 206 is put 
on the S2-/P1 shielding layer 204 ( drawing 1 C). A suitable protective layer consists of a compound layer 
of dielectric materials like aluminum203, Si02, or Si3N4, and a non-magnetic material like Ta, W, and Mo. 
Next, patterning of this compound layer is carried out, and a window 208 is formed. The write-in gap layer 
210 is put on a protective layer ( drawing 1 D). After the process of a write-in gap, the 1st insulating layer 
230, a coil 232, and the 2nd insulating layer 234 are formed ( drawing 2 E). Multilayer coil structure can be 
formed according to a request. The high saturation-magnetic-flux-density layer 21 9. i« nnt af^er formation of 
uiis coil and insulator structure on the write-in gap layer 210 and insulating layers 230 and 234. Next, the 
top P2 pole layer 214 which consists of plating or a spatter magnetic film is put on a high saturation- 
magnetic-flux-density layer ( drawing 2 F). In order to form a perpendicular side attachment wall, ion beam 
trimming is used and a pole point is trinmied ( drawing 2 G). When the high saturation-magnetic-flux- 
density ingredient by the spatter is used for the both sides of a pole point and the York structure, a 
photoresist or other hard surface mask blanks can be used as a mask of ion trimming. A protective layer 206 
achieves the function which forms the pedestal section 216 which are the extensions P1/P2 of the bottom 
pole PI in the case of ion etching. Another example is extended to PI demarcation structure. This approach 
is explained to drawing 4 - drawing 6 at the detail. Drawing 1 and a process similar to the 1st example of 2 
are used up to the phase of write-in gap formation about this example ( drawing 4 A - drawing 4 D). The 
high saturation-magnetic-flux-density layer 312 is put on the write-in gap 210 after a write-in gap formation 
process, and the top pole point structure 314 is formed ( drawing 5 E). A pole point is trimmed using the 
combination of the ion beam milling which forms a perpendicular side attachment wall, and reactant ion 
milling. ( Drawing 5 F) . When using the high saturation-magnetic-flux-density ingredient by the spatter for 
the both sides of a pole point and the York structure, a photoresist or other hard surface mask blanks can be 
used as a mask of ion milling. A protective layer 206 achieves the function which forms the pedestal section 
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, 216 which are the extensions P1/P2 of the piece PI of the bottom pole in the case of ion etching. After 
forming the pole by which trimming was carried out, a dielectric insulating layer like aluminum203, Si02, 
or Si3N4 is put ( drawing 4 g), and flattening of this structure is continuously carried out by chemical 
mechanical polish ( drawing 6 H). The dielectric materials which carried out flattening function as the 1st 
insulator of a coil 322 ( drawing 6 I). According to a request, multilayer coil structure can be formed using 
an additional coil and an additional insulator. The top York structure 324 is formed after formation of a coil 
and insulator structure ( drawing 6 J), the 2nd which adjoins a pole point field by using a protective layer as 
shown in drawing 2 G and drawing 6 J - slots 209/21 1 and 309/31 1 will be formed in shielding S two-layer 
204. this slot ~ magnetic flux the width of face of the pole point elements P1/P2 - exceeding - the 2nd - 
it prevents extending toward shielding S two-layer 204. According to this structure, side writing decreases 
and the off-track engine performance is improved. 2nd shielding S two-layer width of face is the width of 
face by which MR component is shielded. 

About the formation approach PI demarcation form write-in structure of a window, or the write-in structure 
of P2 demarcation form, a protective layer and a window are formed according to the place which this 
invention teaches. The 1 st example is explained with reference to drawing 8 . They are the thin Ta (100 to 
300 A) layer 402, and 3 layer structures formed 203 layers (5000 to 15000 A) of aluminum by 404 and tiie 
thick Ta film (2000 to 10000 A) 406 S2/P1 It forms on 400 ( drawing 8 A). The protection window mask 
408 is formed according to a photoresist process ( drawing 8 B). Next, the upper thick Ta film 410 is 
removed using ion milling ( drawing 8 C). If 203 layers of aluminum are exposed, with the application of a 
wet etching process or a reactant process, 20aluminvim3 ingredient 412 is removable by considering the 
lower thin Ta film 414 as a dirty stop. ( Drawing 8 D) . In case this thin Ta dirty stop layer puts a write-in 
gap, sputter etching can remove it. Upper thick Ta fihn is chosen because it has high ion milling selectivity 
to the transition metals and the alloy which are used as a pole ingredient. The ingredient of other classes like 
TaW and W can also be used. Another advantage of using Ta ingredient is the high selectivity over the 
write-in gap aluminum 203 in an argon / fluoride reactivity ion milling process. For window formation, the 
insulating dielectric materials of other classes like aluminum203, Si02, or Si3N4 can be used. Patteming of 
this window can be carried out with a lift-off technique or an etchback technique. 

After forming a pole formation process protective layer, P2 pole structure is formed. The suitable approach 
for forming this pole structure is shown in drawing 9 . 

(1) Ion milling (physical collision) removes completely a high saturation-magnetic-flux-density layer or the 
seed layer 506. The hard surface mask blank 508 which consists of a photoresist or a pole ingredient can be 

used. 

(2) The suitable chemical action which removes the write-in gap 504 with the application of the reactant ion 
beam etching (RIBE) using the chemical action of an argon/fluoride is Ar/CHF3. 

(3) Form tiie pedestal-like structure 502 in S2/P1 layer 500 after removal of a write-in gap using ion milling. 

The ruiai sirucmre of me 1st example using the P2 demarcating method shown in magnetic-reluctance (MR) 
head structure drawing 2 G consists of the 1st shielding layer 200, MR read-out component 202, the 2nd 
shielding layer 204 that ftinctions also as the bottom pole PI, P1-/P2 field 216, the additional write-in gap 
218, a write-in gap 220, and the top pole 222. Slots 209 and 21 1 are formed in the 2nd shielding layer 204 
near the both sides of the pole point field 222 (S2) by using a protective layer and a window. The final 
structure of an example using the PI demarcating method shown in drawing 6 J consists of the 1st shielding 
layer 200, MR read-out component 202, the 2nd shielding layer 204 that functions also as the bottom pole 
PI, P1-/P2 field 316, the additional write-in gap 318, a write-in gap 320, and a piece 324 of P2 pole tip. The 
coil 322 surrounded by the insulator is put between a bottom PI pole layer and a top P2 pole layer. The top 
P2 cap 324 of width of face larger than P2 pole layer is combined with York. Slots 309 and 31 1 are formed 
in the 2nd shielding layer 204 near the both sides of a pole point field (S2) by using a protective layer and a 
window. The slot of both structures prevents that magnetic flux is prolonged toward the 2nd shielding layer 
S exceeding the width of face of the tip elements P1/P2. According to this structure, as a result of side 
writing's decreasing, the off-track engine performance is improved. The width of face of the 2nd shielding 
layer S2 is the width efface by which MR component is shielded, the time of the anisotropy MR (AMR) 
effectiveness, the spin bulb (SV) effectiveness, the huge magnetic-reluctance (GMR) effectiveness, or a 
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field being impressed for MR component indicated here, and magnetization of a component changing ~ 
magnetism - it will be understood by this contractor that they may be all the **** components that operate 
using all other **** structures based on the phenomenon in which resistance of a conductor changes. He can 
make an ion beam process into the combination of Ar ion beam trimming process and an Ar/CHF3 
reactivity ion beam trimming process, and it will be understood by this contractor that the chemical action of 
CF4 and other fluorides like CH2F2 is applicable, although a protective layer is not what is limited to these 
all **** like other non-magnetic materials like the combination of Ta, aluminum 203, Ta film, and thin 
Ta (100 to 300 A), aluminum 203 (5000 to 15000 A) and thick Ta film (2000 to 10000 A) or Si02, Si3N4, 
and TaW and Cr - he is a suitable non-magnetic material and obtaining will be understood by this 
contractor. Upper thick Ta film is chosen because the ion milling selectivity over the transition metals and 
the alloy which are used as a pole ingredient is high. The ingredient of other classes like TaW and W can 
also be used. Another advantage of using Ta ingredient is the high selectivity over the write-in gap 
aluminum 203 in an argon / fluoride reactivity ion milling process. Insulating dielectric materials of other 
classes like aluminum203, Si02, or Si3N4 can be used for formation of a window. Patterning of this 
window can be carried out with a lift-off technique or an etchback technique. 

[Effect of the Invention] According to this invention, by constituting, as mentioned above, the writing by the 
side fringe decreases in the induction type write head of the compound-die thin film magnetic head, and the 
off-track engine performance is improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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lftiiSji*t^4r+"y/li OStts Plli:P2li: 
©SK:ts^SnTV>«o ^2e^-;l'FS 211 0 4©. 4? 

i 4ri>*i 1 6%s^5;*:t% 

gtCcfeoT, fil^*^j}^-;l/5t«S^P lco*I^SAT^ 
2'>-7l'FlS 2tC|p]A^-3r®t;Tl^'5o CKDSI^AV 
;l-7 F7«yi'tttl%ffiT$-&5-9-'l' Ftii^^^S^U^-fr 
5o ^Kfcii. i:(DF>g®a> «ji?^^^+7 7(D-^03ffl!J 
0^2S^-yUFl^-f':tySUyi^LT. TIIJ4?-;l/fr 

TlSi^^nSo ^2i/-;bFlS 2(D*iti, MR^?^ 
i/-;VFt§J;^tSjR$n5o ^ISlc«, '^rx^?;!/ 
^n:'Bm^-(ty^')yf(Dn.\t. ^2 ->-;!/ FIS 
2*^ ;i<-/l/F';A183fi*Jgfi!tt5fctK<Sl^t/c)^tC 
.f-;VP 2©K*^-et5fcJ6{i:. S 2/P 1 

^4L, Sji*''f-;i'*^e.sinrcii-fflij^iii 1 8sr>*i 2 
otcfev^Tfi<^5o ccoci:«> m^mmm\w$. 

\Lm^'y~)\' F©^S^{6T«-li:i.cOT'IIS L < * 
V\ 01 0®IKi^CS^$nTl^-5J:9^¥ffl*^3S*^a 

iK^ssi (MR) ^yYm^<omM-nm 

(P9B) *%B^cD$fl*:^^«. P 2ii^«3i*1S3i 

;&}gfi)t-r§ci:T'fe§o p 2H^S(Dt3i»<i3ST'tt. 
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mtmo ^^mmimmmii. p i m^9)hm 

'£<dimcm^%^^UM^&M (HBsatl) ti\ 

nm^i^^-y^yvm&^mx'^^. mm-x Fex (x= 

35, 45. 55) . CoZrX (X=Ta, Cr. Ru, Rh) . RtfFeNX 
(X=A1. Ta, Rh) *^^0< t*^T't5o 0 1 RU'H 

■efeSo ^ 1 '>-fV K s 11 2 0 0 %isit, toiKS; 

(01 A) o ummLmirii. mm^^ mm^it 

S 212 0 4«. MRm^(OHzmt^ (01B)o 
SeoT. MR^m ^1 ->-;VKS ll2 0 0i:^2 

KS2i204fe mKumtn. ® i sew 

+ 7 2 0 1 Rtf^ 2 t -y :/ 2 0 3 ci: (3 
-;l/K*>5>giPi$nTV^So ^2i/-;l/Kl2 0 4{i. 20 

s 1/p 1 fcas^ts. ^2->-;i/K«mx /^-vo 

llljS*>P.jefiit$n?», ^1112 0 6{i, S 2/P 1 
i/-;l/KS2 0 4©±fCMt$n5 (0 1 C) 0 Sfjg* 

Ta. smio©cfc9%lfII14*t^i:0^^1cJ:?) 

2 0 8%JBfigt5, #E*'=K-V'y:/12 1 ott> «^ 

£D±(Ct«^n5 (01 D) o W:i.^^^yfOXm(D 30 
!^(C. ^l*fiiSl2 3 0> n^;V2 3 2. Rt;^2*feli 
12 3 4;b^Jg^$n5 (02 E) , mMtCfSDT, ^1 

mm}Bmm. nmmmmz 1 2^, tiz^* 

^\yfB2lO RmmB 2 3 0 SO* 2 3 4 ©±Kffi 

P24?-;l^«2 1 4^. ililSfPli$ggJgl©±CtS«t 
5 (02 F) 0 Stt^lil^J^fig-rsfcftti:, -r^> 

t5 (02 G) , ^^-yl/^tigSPRt/a-i'fiilO^R^eiC 40 

'i't>'X7f-yy©[^tTij3j^--'VP 1 ©sisgpp 

l/P2T'«l.^rX^f;l/a52 1 6mf&t^m^^ 

tcto mMmm^i. p ii^^jitffi^s^n?.. 

04~06fc^Silfc:|jiBI$nTv>5o 

micD^'xm^h^^^'yfiBi^fDmmr'it. 01.2 

1 ^MiJfc3S{tt<7)Xe*fflV^5 (04 A -04 

D) „ m'As^^^'yMis.xmnm. ismwmws so 



l^m^ 1 1 -2 7 30 2 7 
10 

3 1 z^Wji^^^^-yfz 1 oo±c«su m^s- 
jvmwMmz 1 Am^t^ (05 e) 0 sa^fflus 

-So (05 f) „ f^-jv%mmB-':7mmm\^ 

i/P2T'feS'^rX^;Hi|52 1 e^j^fig-rsilBl^^ 
fcto s.yirttirzf^-)imi&trzik. auOj, s 
iOz> X{iSi3N^©c};^*^m)l6iSl^?SSt (04 

g) , mi^xcmmitmmmmca-^xm 
itt^ (06H) , mitLtcmmmm. 3^;i/3 
2 2£om6SS(*i:Lr)ii^-r5 (06 1) 0 mstis 

m3-ifmi^3 2 Amm^ men » 0 

?) . ^^-^l/^tJSgUBHIStglSt 4^ 2 F S 2 S 2 

0 4t}S2 0 9/2 1 lRtf3 0 9/3 1 imjS.^n 

5<:i:C^5o ^^-iimmmp 

1 / P 2 ©ipS^SX-T^ 2 F S 2 1 2 0 4 tC(p]A^ 

2->-;PFS 2l<Dii{i, MRIg?*^i^-;l'Ftn5J: 
•>^yF'>«DJgfi2;'^?i 

p 1 if^SiCSii^flijiXtt pzmm^mihmm 
U*'i7-<^^F'j73b^J^fi!c$n*. minMmc^\^^xii. 0 

S^fSLTUill^-r^o fiV^Ta (100-300A) 14 0 
2> AhOjS (500O-1500OA) 4 0 4, Rt/lfV^Tal (2 
000-lOOOOA) 4 0 6-r#fi!c$nfcH11ijg%, S2/ 
PI 4 0 0<D±J<:jg^tS (08A) o ftSt?^>F 

(08 B) o '-kic. -(ty^vytf^m^^x. ±.M 

<DffV^Ta{i4 1 O^I^StS (08 C) . AhOjlA^g 
tti1'5t> TiJ(DSV^Tal4 1 4*X<yf-XF>y:/i:L 

®fflLTAh03$J^4 1 2^^£-r§i:i:A^T't?., 
(08D) o COifVTaX-yf-XF'yT'lli. 
t-yT'^SS-rsiSE, ;^/^y^^x«y^V■{^lCJ:Olt^ 

5„ Taf, w©J;3ftfi!!oaj®©tt)|s4^ffli/^Si:tfe-pt 
5o TaM3f4=&fflV^Si:fctDSiJ(D?iJ^{4. 7;l/3>/7 7 
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(1) '<^y=,^}yf mmmm Kii*)%mwm 

SSlXa'>-Fl5 0 6^^^tC|iSt5o 7;i-hU 10 
ti^t*-Ax>y^yi^ (R I BE) ^IfflLTtji*^ 

f y 7 5 0 4 miit^Wi\tmmtkT/im X'th 

T. S 2/P Il5 0 0fi:'^r;^^;l/^^«ji5 0 2?:}g 

KMfiK (MR) 'N-y F«5a 20 

0 2 G K/Tx-r p 2 iiiss^fflv^s^ 1 ^sseijoaiiw^ 

«3fi{4x S 1 'y'-)V FS 2 0 0 , M RKffl 2 0 

2. TiJ5}^-;l/P 1 i:bTtilt6t?>^2'>-;VF12 

0 4. P i/P2mJ§K2 1 6, ii)!iD©#3i*4^-vy:/2 

1 8. fijZ^»4^A"y:/2 2 0, Rt;±ffllI4?-;l/2 2 2*^ 

«aHRt;'^'f :/F'^^ffli/^5i:tlcj;D, 4^ 
-;1^5felffigpfgilt 2 2 2 ©if M^tD^ 2 Fl ( S 
2) 2 0 4li:ig2 0 9&y2 1 l^^JgfiE^n^o 06 j 

Ki/TNtP iiiSffi^fflv^5^S!H5>J©fi*l«%^3itt> ^ 
1 Fl 2 0 0 . MR lUi U^i^ 2 0 2s Tffl^f- 30 
;l/P 1 i:LTtilt|-rs^2i/-;l/KH2 0 4. Pi/ 
P2M1|(3 1 6. jij!jn(^)Sji*.4^-\r7 7'3 1 8. tJi* 
:!J+7y3 2 0, Rt;P25i^-;V^fe4S>^-3 2 4A^5.^ 
5o il6^fft{cSH$nfc3'i';l/3 2 2«. TIP 1 4?- 
;Hi:±i)P 24<-;HtOFI(ciiSt^n5o P 2^1^- 
/kjg<j:y)Ai/^iii''j±wji' ii=i^-V7'/3 ii 4«, a— 7k: 

ss^^nri/^So ^aiRtf-i^-f i^F'^^fflv^sctc 

<J:0, 4<-;l'5fe4SSI5?g«OMiM^©^2i^--'l'Fl 
(S 2) 2 0 4tC?g3 0 9Ry3 1 1 *Wt H 

fiBilK*^ 5t«S^P l/P 2 OUTSAT 40 

7 7 ^'iteiA^KS^tiSo ^ 2 FS s 2 ma. 

M R^^*^i/-;l/ F$n§ J; d ^tlT'S)?). i: c tr»1rx 

•r^MR^m S7314MR (AMR) ^ Xlfy/'! 

(sv) xim±mm&m (gmr) m 

m^xmrft?>±^^m^x'&omt\^^'?ctit. s 
^mcm-^n^oo '<ty\^-L'fU'iL7.ii. Kr^t so 
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y\£-L F U ^ y^^T'D-tX i:Ar/CHF3 SlStt-T^j-^lf 
-A h 0=.y^'f^-t7.(Dm3i-'^t>^tt^Ctt)'^X 
t , CF. RlfClfc Fa (D* 3 *ffi07 7 {kftOfk^ftffl*® 

{4. 0IJ^tf. cn^m^t^i>(DX'lirj:\>^ti\ Ta. Al 
2O3, TaJi^> iEl/^Ta (100-300 A) > AhOi (5000-1500 
OA) , Rtf»V>TalS (2000-10000 A) 0)i?*^t>-ar> 
eL<{iSi02, ShN-> TaW. RO'CrfDcfca^ftt'^^flKtt 

fktlSfStt'i' t 5 U > ^/T'n -t X tc felt 5 t3A?*=*^+ 
7:/AUO3tcW-r5^<DiSV>10?ttT'fe5o Ah03, Si 
O2 . XaSil N, © J: ^ ^{ifi©a3i<0*6^MSi***i^^s 
•^-f yF'>©JgfiK(0/!:*KfflV^5<:t*^T*t5. 
y F^/^s U 7 F;i-7S^RX«X'y ^-'Vy i'S$l!rK J: 

•y F{cfet/>T. ■y-^'F7Uyi^l<:J:S»ji*^*^(EML. 
t7F7 7i'ttft6*<«l$n5o 

[01] 0A~0Da. ^n^nhv ^y^'Sii:^^-)]^ 

)ixmmKi5\,^xBi&-sri^ (P2®^!i) ^mf^ 
1 mmmm^MMR^y vmmmizmf^'pm 
rj:mi^(D^^^7vyim (ABS) ^mt^'^mtm 
mmo 

[0 3] 03}*. 0lSt>*02fc^t^SEi!aj(cl3i>rffl 

[04] 0A~0D{i. ^n^erthv^y^ttifc^s- 
mm::i-( )vmmwMmmx'TM^--iv p i 

7*o-bX©mgtc}g^$n5 (P iH^ii) *!?WS2 

iii6is0>j©js^jBMR'N<y vmmmm^m^^mm 
mmoy^^^rvy^ (abs) ^TxtaastBrffl 
0. 

[05] 0E~0G{i, ^•n€n04 A~04DJi:igt< 

ieii:*5it504 fclil1ioJSffi0^iri)0o 
[06] 0H~0Jtt. tn^'n05 E~05Gfi:ii< 

X@Kfett504 i:I^^OiSffi0i:{ffT®0o 
[07] 04~06£^t^SS«flJtCi3V>TfflV'>P)n5« 

l-f-c y F'J'©}g^*iS^S'N-ri¥ai%7a-0o 
[08] 0A~06Dli, UM'>-(yV'y^7.i^(0BfS. 
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